FORM PTO-1390 (Modified) 
(REV 11-2000X 


U.S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 


ATTTORNEY'S DOCKET NUMBER 
MUE-0002 


U.S. APPLICATION NO. (IF KNOWN, SEE 37 CFR 

09/868680 


INTERNATIONAL APPLICATION NO. 
FCT/EPOO/03634 


INTERNATIONAL FILING DATE 

April 20, 2000 


PRIORITY DATE CLAIMED 
May 6, 1999 


TITLE OF INVENTION 

SOUND-SHIELDING ELEMENT, USE THEREOF AND METHOD FOR PRODUCING THE SAME 


APPLICANT(S) FOR DO/EO/US 

KLAUS PFAFFELHUBER, ET AL, 


Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 
K This is a FIRST submission of items conceming a filing under 35 U.S.C. 371. 
□ This is a SECOND or SUBSEQUENT submission of items conceming a filing under 35 U.S.C. 371 


IS 


38. 


39. 

n 



11. 


12. 


Items 

13. 

□ 

14. 

□ 

15. 


16. 

n 

17. 

□ 

18, 

□ 

19. 

□ 

20. 

□ 

21. 

□ 

22. 


23. 

□ 


This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include itens (5), (6), 
(9) and (24) indicated below. 

The US has been elected by the expiration of 19 months from the priority date (Article 31). 
A copy of the International Application as filed (35 U.S.C. 371 (c) (2)) 

a. ® is attached hereto (required only if not communicated by the International Bureau). 

b. □ has been communicated by the Intemational Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 
An English language translation of the Intemational Application as filed (35 U.S.C. 371(c)(2)). 

a. K is attached hereto. 

b. □ has been previously submitted under 35 U.S.C. 154(d)(4). 

Amendments to the claims of the Intemational Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

a. are attached hereto (required only if not communicated by the Intemational Bureau). 

b. □ have been communicated by the Intemational Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 

An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

An Enghsh language translation of the annexes of the Intemational Preliminary Examination Report under PCT 
Article 36 (35 U.S.C. 371 (c)(5)). 

A copy of the Intemational Preliininary Examination Report (PCT/IPEA/409). 
A copy of the Intemational Search Report (PCT/ISA/210). 
13 to 20 below concern document(s) or information included: 
An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 
A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 
A substitute specification. 

A change of power of attorney and/or address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821 - 1.825. 
A second copy of the published intemational application under 35 U.S.C. 154(d)(4). 

A second copy of the English language translation of the intemational application under 35 U.S.C. 154(d)(4). 
Certificate of Mailing by Express Mail "Bcpmss Mair maiftng Mel ntmjtoer 2££2^ 

Other items or information: 


13^ 


ihdrefayoartifytHatlMpi^irfMisMfiSclep^ »d 
With the UnlttNl teM AmM Smto '^tpross M if 
Post Office td ^iMnmiT »arvfc» under 87 CTR I 0 
on the dete imfieeted above ml ie addreesed te « le 
Ooffifflja^oityof Pl a i an t aand Itoda ma f fci » Warttlnotc % 
D.C.2»3I. ^ 

Page 1 of 2 .J^-yy^^ r- . S>K,^-^H^^' 


Hyped or printed 


mafflna paper or fea> 



(Signature d peieon n^Uine 


mnn^^mmo 2 om 2QQ\ 


U.S. APPLICATION 


)N ISO. (IB KNOWN^EE 37CFR 


INTERNATIONAL APPLICATION NO. 

PCT/EPOO/03634 


ATTORNEY'S DOCKET NUMBER 

MUE-0002 


24. The following fees are submitted:. 



CALCULATIONS PTO USE ONLY 

BASIC NATIONAL FEE ( 37 CFR 1.492 (a) (1) - (5)) : 

□ Neither international preliminary examination fee (37 CFR 1 .482) nor 
international search fee (37 CFR 1.445(a)(2)) paid to USPTO 

and International Search Report not prepared by the EPO or JPO $1000.00 

S International preliminary examination fee (37 CFR 1 .482) not paid to 

USPTO but International Search Report prepared by the EPO or JPO $860.00 

n International preliminary examination fee (37 CFR 1 .482) not paid to USPTO 

but international search fee (37 CFR 1 .445(a)(2)) paid to USPTO $710.00 

□ International preliminary examination fee (37 CFR 1 .482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(l)-(4) $690.00 

□ International preliminary examination fee (37 CFR 1 ,482) paid to USPTO 

and all claims satisfied provisions of PCT Article 33(l)-(4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT - 


$860.00 


Surcharge of$130.00 for fumishing the oath or declaration later than □ 20 □ 30 
months from the earliest claimed priority date (37 CFR 1.492 (e)). 

$0.00 


CLAIMS 

NUMBER FILED 

NUMBER EXTRA 

RATE 


Total claims 

35 - 20 = 

15 

X $18.00 

$270.00 


Indenendent claims 

2 - 3 = 

0 

x $80.00 

$0.00 


Mnltinle Denendent Claims fcheck if applicable). 

□ 

so.oo 


TOTAL OF ABOVE CALCULATIONS = 

$1,130.00 


=[3 Applicant claims small entity status. (See 37 CFR 1 .27). The fees indicated above are 
I| reduced by 1/2. 

SO.OO 


SUBTOTAL = 

$1,130.00 


Itocessing fee of $130.00 for fumishing the EngUsh translation later than □ 20 □ 30 
Months from the earliest claimed priority date (37 CFR 1 .492 (f)). + 

$0.00 


TOTAL NATIONAL FEE = 

$1,130.00 


F'ee for recording the enclosed assignment (37 CFR 1 .21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31) (check if applicable). 

□ 

$0.00 


i TOTAL FEES ENCLOSED = 

$1,130.00 



Amount to be: 
refunded 

$ 

charged 

$ 


a. 
b. 


A check in the amount of 


$1,130.00 


□ Please charge my Deposit Account No. 


to cover the above fees is enclosed, 
in the amount of 


to cover the above fees. 


d. □ 


A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees vi^hich may be required, or credit any overpayment 
to Deposit Account No. 06-1130 A duplicate copy of this sheet is enclosed. 

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card 
information should not be included on this form. Provide credit card information and authorization on PTO-2038. 


NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 


Daniel F. Drexler 
CANTOR COLBURN LLP 
55 Griffin Road South 
Bloomfield, CT 06002 
Telephone: 860-286-2929 
Customer No. 23413 



SIGNATURE 
Daniel F. Drexler 


NAME 
47,535 


REGISTRATION NUMBER 

June 20, 2001 

DATE 


Page 2 of 2 


09/868680 

JC18Rec'dPCT/PT0 2 0jm 200\ 


m THE UNITED STATES PATENT AND TRADEMARK OFFICE 


APPLICANT: 
TITLE: 

DOCKET NO.: 


KLAUS PFAFFELHUBER, ET AL. 

SOUND SHIELDING ELEMENT, USE THEREOF AND 

METHOD OF PRODUCING THE SAME 

MUE-0002 


The Assistant Commissioner of 
Patents and Trademarks 
Washington, DC 20231 

Dear Sir: 


AMENDMENT 


"Express MdM" mailing label number 

Date of J>C rrVA/^ 

\ hereby certify that iMp^ or fM In being clepoelteci 
with the United teM PostSl Servloe '^ENpreee Mali 
Post Office toAddreeeeerteivtoimder 37 cm 1 10 
on the <i0t» indtatted ebovv end fe e rtrlre eee d to the 


dVped or primed ramejof person ipmiUno paper or fee) 



(Signature of person meiilnb paper or fee) 


Before examining the present application, please preliminarily amend the 
specification, claims and abstract as follows: 

IN THE SPECIFICATION : 

Before the first paragraph on the first page, please insert the following section 
heading: 

--FIELD OF THE INVENTION- 

Between the first and second paragraphs on the first page, please insert the 
following section heading: 
-DESCRIPTION OF THE RELATED ART- 


Between the first and second paragraphs on the second page, please insert the 
following section heading: 
-SUMMARY OF THE INVENTION- 
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Please replace the last paragraph on the second page with the following re-written 
clean version. 

-The invention provides a sound shielding element for protection from the 
propagation of sound from the noise area of a room or space into a neighbouring room or 
space. The sound shielding element comprises at least one panel or layer having a 
thickness of layer between 0.01 and 50 mm, particularly between 0.05 and 4 nam. Its 
perforations present an average diameter or an average width between 0.001 and 2 mm, 
particularly 0.01 and 0.7 mm, and a hole or perforation surface share, related to the total 
surface of the mounting parts - also referred to as hole/surface ratio" - between 0.001 and 
20 %, particularly between 0.01 and 5 %, including the range 0.1-3 %, for instance.-- 

Before the first paragraph on the tenth page, please insert the following section 
heading: 

-BRIEF DESCRIPTION OF THE DRAWINGS- 

Before the first paragraph on the eleventh page, please insert the following section 
heading. 

-DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT- 
INTHE CLAIMS 

Please replace claims 1-34 with the following re- written clean versions. 

1 . (Amended) Sound shielding element for protection from the 
propagation of sound from a noise area of a room or space into a neighbouring room or 
space, comprising: 

at least one panel or layer; and 

a plurality of small perforations formed in said at least one panel or layer; 
wherein an average diameter or width of said perforations ranges between 0.001 
and 2 mm and a hole/surface ratio ranges between 0.001 and 20 %. 
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2. (Amended) Sound shielding element according to Claim 1, wherein 
said sound shielding element is adapted to cover sound-reflecting and/or generating 
structural parts. 

3. (Amended) Sound shielding element according to Claim 1 , wherein 
said panel has a thickness between 0.05 and 4 mm, and wherein the average diameter or 
average width is between 0.01 and 0.7 mm and the hole/surface ratio is between 0.01 and 
5%. 

4. (Amended) Sound shielding element according to Claim 1, wherein 
said panel or layer is made of polypropylene. 

5. (Amended) Sound shielding element according to Claim 1, wherein 
said perforations are configured as narrow or fme slots having width between 0.02 and 
0,18 mm and a length between 0.02 and 30 mm. 

6. (Amended) Sound shielding element according to Claim 5, wherein 
said slots have width between 0.08 and 0.15 mm and slot length between 0.8 and 2.2 mm 
and are disposed at an offset at a spacing transversely to a longitudinal extension by less 
than half the slot length. 

7. (Amended) Sound shielding element according to Claim 1, wherein 
said panel is configured as a three-dimensionally shaped moulded part and is injection- 
moulded or pressed from synthetic material. 

8. (Amended) Sound shielding element according to Claim 1, wherein 
said panel or layer is three-dimensionally shaped without cutting by stretching. 
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9. (Amended) Sound shielding element according to Claim 1, wherein 
said panel or layer is deep-drawn from a planar plate, board, tape, strip or sheet. 

10. (Amended) Sound shielding element according to Claim 7, wherein 
said moulded part presents a thickness between 0.05 and 4 mm, particularly between 0.2 
and 1 mm. 

1 1 . (Amended) Sound shielding element according to Claim 10, wherein 
said panel or layer is provided with said perforations in a sieve-like or raster-like form. 

5^ 12. (Amended) Sound shielding element according to Claim 1, wherein 

til said panel or layer comprises aluminium, steel sheet, ceramic or a highly temperature- 

ffi resistant synthetic material. 

13. (Amended) Sound shielding element according to Claim 1, wherein 
ry said panel or layer is used as a covering layer on a sound-absorbing layer including a 

nonwoven fabric or foamed material or on a chamber-type or membrane-type absorber, 
and presents the hole/surface ratio between 3 and 10 % and an average hole diameter 
between 0.1 and 0.5 mm. 

14. (Amended) Sound shielding element according to Claim 1, wherein 
said element is used as an injection-moulded operating element. 

15. (Amended) Sound shielding element according to Claim 1, wherein 
said element is used as roof lining in a passenger compartment of motor vehicles. 
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16. (Amended) Sound shielding element according to Claim 1, wherein 
said element is used on an underbody hning of motor vehicles. 

17. (Amended) Sound shielding element according to Claim 1, wherein 
said element is used as an injection-moulded cover unit for covering cables. 

18. (Amended) Sound shielding element according to Claim 1 , wherein 
said element is a wheel case shell on motor vehicles. 

19. (Amended) Sound shielding element according to Claim 1, wherein 
said element is a hat rack in motor vehicles. 

20. (Amended) Sound shielding element according to Claim 1, wherein 
said element is a seat cover in motor vehicles. 

2 1 . (Amended) Sound shielding element according to Claim 1 , wherein 
said element is a door lining. 

22. (Amended) Sound shielding element according to Claim 1 , wherein 
said element is an absorbing tube for air-conducting tubes. 

23. (Amended) Sound shielding element according to Claim 1 , wherein 
said element is a decorative wheel shield or engine bonnet hning of motor vehicles. 

24. (Amended) Sound shielding element according to Claim 1, wherein 
said element is a cover for covering at least one part of an internal combustion engine. 
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25. (Amended) Sound shielding element according to Claim 1, wherein 
said element is a luggage trunk cover. 

26. (Amended) Sound shielding element according to Claim 1, wherein 
said element is a thermal shielding element. 

27. (Amended) Sound shielding element according to Claim 1, wherein 
said element is a covering layer on honey-comb composite panels. 

28. (Amended) Sound shielding element according to Claim 1 , wherein at 
least two said panels are spaced from each other and disposed in a substantially parallel 
arrangement. 

29. (Amended) Method of producing a sound shielding element for 
protection from the propagation of sound from a noise area of a room or space into a 
neighbouring room or space, the sound shielding element including at least one panel or 
layer and a plurality of small perforations formed in said at least one panel or layer, 
wherein an average diameter or width of said perforations ranges between 0.001 and 
2mm and a hole/surface ratio ranges between 0.001 and 20 %, the method comprising 
forming said panel or layer by ftising or bonding particles or fibers, 

30. (Amended) Method of producing a sound shielding element according 
to Claim 29, wherein said panel or layer is produced by weaving threads formed of fibers. 

3 1 . (Amended) Method of producing a sound shielding element according 
to Claim 29, wherein said panel is produced by impregnating a textile tissue with a 
thermoplastic material and molding into a three-dimensional shape. 
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32. (Amended) Method of producing a sound shielding element according 
to Claim 29, wherein said plurality of perforations are produced by electric discharges 
using an electric arc through said panel or layer. 

33 (Amended) Method of producing a sound shielding element according 
to Claim 29, wherein said plurality of perforations are produced by bombardment of said 
panel or layer with particles. 

34. (Amended) Method of producing a sound shielding element according 
to Claim 29, wherein said pluraUty of perforations are produced by means of a needle or 
cutter blocks. 

Please enter the following newly added claim: 

3 5 . (Newly Added) Method according to Claim 34, wherein distortions 
of said perforation in said panel or layer are closed by pressing by shaping rollers. 


IN THE ABSTRACT: 


Please insert, on a clean page after the Claims, the following Abstract of the Disclosure: 

--ABSTRACT 

A sound shielding element for protection from the propagation of sound from a noise area 
of a room or space into a neighbouring room or space is provided. The sound shielding 
element includes at least one panel or layer and a pluraUty of small perforations formed 
in said at least one panel or layer. An average diameter or width of said perforations 
ranges between 0.001 and 2 mm and a hole/surface ratio ranges between 0.001 and 
20 %.- 
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REMARKS 


Applicants request entry of the present amendments which conform the claims to 
U.S. practice. No new matter is being introduced by this Amendment as antecedent 
support is set forth in the original specification and in the original claims. 

Prosecution on the merits is respectfully requested. 

The Examiner is invited to contact Apphcants' Attorneys at the below-listed 
telephone number regarding this Preliminary Amendment or otherwise regarding the 
present application. 

If there are any charges with respect to this Amendment or otherwise, please 
charge them to Deposit Account No, 06-1 130 maintained by Applicants' attorneys. 

Respectfully submitted, 

KLAUS PFAFFELHUBER, ET AL. 

CANTOR COLBURN LLP 
Applicants' Attorneys 



Registration No. 47,535 
Customer No. 23413 


Date: 20 June 2001 

Address: 55 GrifiFm Road South, Bloomfield, CT 06002 
Telephone: 860-286-2929 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 


IN THE SPECff ICATION 

A marked up version of the paragraph replaced on the second page of the specification 
follows. 

"The invention [is characterised in the Claims 1 and 2] provides a sound shielding 
element for protection from the propagation of sound from the noise area of a room or 
space into a neighbouring room or space. [Accordingly, the] The sound shielding 
element comprises at least one panel or layer having a thickness of layer between 0.01 
and 50 mm, particularly between 0.05 and 4 mm. Its perforations present an average 
diameter or an average width between 0.001 and 2 mm, particularly 0.01 and 0.7 mm, 
and a hole or perforation surface share, related to the total surface of the mounting parts - 
also referred to as hole/surface ratio" - between 0.001 and 20 %, particularly between 
0.01 and 5 %, including the range 0.1-3 %, for instance." 

IN THE CLAIMS: 

Claims 1-34 are amended herein as follows. 

1 . (Amended/Marked up) Sound shielding element for protection from 
the propagation of soimd from [the] a noise area of a room or space into a neighbouring 
room or space, comprising^ 

at least one panel [(1)] or layer[, respectively, including many] : and 

a plurality of small perforations [(2),] formed in said at least one panel or layer; 

[characterised by the following dimensioning: 

a. the] wherein an average diameter [(D)] or [the] width [(b)] of said perfora- 
tions [(2)] ranges between 0.001 and 2 mm[; 

b. the] and a hole/surface ratio [(LV)] ranges between 0.001 and 20 %. 
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2. (Amended/Marked up) Sound shielding element according to Claim 
L wherein said sound shielding element is adapted to [for] cover[ing] sound-reflecting 
and/or generating structural parts[, comprising at least one panel (1) or layer including 
many small perforations (2), 

characterised by the following dimensioning: 

a. the average diameter (D) or the width (b) of said perforations (2) ranges 
between 0.001 and 2 mm; 

b. the hole/surface ratio (LV) ranges between 0.001 and 20 %]. 

3 . (Amended/Marked up) Sound shielding element according to Claim 

l[or2L 

[characterised in 

that] wherein said panel [(1)] has a thickness [(d)] between 0.05 and 4 mm, and 
wherein the [an] average diameter [(D)] or [an] average width [(b)] is between 0.01 and 
0.7 mm and [a] the hole/surface ratio [(LV)] is between 0.01 and 5 %. 

4. (Amended/Marked up) Sound shielding element according to [any 
of the preceding Claims] Claim L 

[characterised in 

that] wherein said panel [(2)] or layer is made of polypropylene [(PP)]. 

5. (Amended/Marked up) Sound shielding element according to [any 
of the preceding Claims] Claim L 

[characterised in 

that] wherein said perforations [(2)] are configured as narrow or fme slots[, 
respectively,] having [a] width [(b)] between 0.02 and 0.18 mm and a length [(1)] between 
0.02 and 30 mm. 
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6. (Amended/Marked up) Sound shielding element according to Claim 

5, 

[characterised in 

that] wherein said slots have [a] width [(b)] between 0.08 and 0.15 mm and [a] 
slot length [(1)] between 0.8 and 2.2 mm and are disposed at an offset at a spacing [(ai)] 
transversely to [their] a longitudinal extension by less than half the slot length [(1)]. 

7. (Amended/Marked up) Sound shielding element according to [any 
of the preceding Claims] Claim L 

[characterised in 

that] wherein said panel [(1)] is configured as a three-dimensionally shaped 
moulded part and is injection-moulded or pressed from synthetic material. 

8. (Amended/Marked up) Sound shielding element according to [any 
of the] Claim[s] l[-6], 

[characterised in 

that] wherein said panel [(1)] or layer is three-dimensionally shaped without 
cutting by stretching. 

9. (Amended/Marked up) Soimd shielding element according to [any 
of the] Claim[s] l[-6], 

[characterised in 

that] wherein said panel [(1)] or layer is deep-drawn from a planar plate, board, 
tape, strip or sheet. 

10. (Amended/Marked up) Sound shielding element according to [any 
of the] Claim[s] 7[-9], 

[characterised in 
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that] wherein said moulded part presents a thickness [(6)] between 0.05 and 4 
mm, particularly between 0,2 and 1 mm. 

1 1 . (Amended/Marked up) Sound shielding element according to Claim 

10, 

[characterised in 

that] wherein said panel [(1)] or layer is provided with said perforations [(2)] in a 
sieve-like or raster-like form. 

12. (Amended/Marked up) Sound shielding element according to [any 
of the preceding Claims] Claim 1 , 

[characterised in 

that] wherein said panel [(1)] or layer [that said panel (1) or layer consists of] 
comprises aluminium, steel sheet, ceramic or a highly temperature-resistant synthetic 
material. 

1 3 . (Amended/Marked up) Sound shielding element according to [any 
of the preceding Claims] Claim L 

[characterised in 

that] wherein said panel [(1)] or layer is used as a covering layer on a sound- 
absorbing layer [consisting, for instance, of] including a nonwoven fabric or foamed 
material or on a chamber-type or membrane-type absorber, and presents [a] the 
hole/surface ratio between 3 and 10 % and an average hole diameter between 0.1 and 
0.5mm. 

14. (Amended/Marked up) [Apphcation of the] [s] Sound shielding 
element according to [any of the preceding Claims] Claim L wherein said element is 
used as ^ injection-moulded operating element. 
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15. (Amended/Marked up) [Application of the] [s]Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] . wherein said element is used as roof 
hning in [the] a passenger compartment of motor vehicles. 

1 6. (Amended/Marked up) [ AppUcation of the] [s] Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] , wherein said element is used on 
[the] m underbody lining of motor vehicles. 

17. (Amended/Marked up) [Apphcation of the] [sjSound shielding 
element according to [any of the] Claim[s] 1 [to 13] . wherein said element is used as an 
injection-moulded cover unit for covering cables [and the like]. 

18. (Amended/Marked up) [Application of the] [s]Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] . wherein said element is a [as] wheel 
case shell on motor vehicles. 

19. (Amended/Marked up) [Application of the] [s]Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] . wherein said element is a [as] hat 
rack in motor vehicles. 

20. (Amended/Marked up) [Apphcation of the] [s]Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] . wherein said element is a [as] seat 
cover in motor vehicles. 

21 . (Amended/Marked up) [Application of the] [s]Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] , wherein said element a [as] door 
lining. 
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22. (Amended/Marked up) [Application of the] [s]Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] . wherein said element is an [as] 
absorbing tube for [the exhaust gas system, for the ventilation system or any other] ak- 
conducting tubes. 

23. (Amended/Marked up) [Application of the] [s]Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] , wherein said element is a [as] 
decorative wheel shield or [as] engine bonnet lining of motor vehicles. 

24. (Amended/Marked up) [Application of the] [s]Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] . wherein said element is a [as] cover 
for covering at least one part of an internal combustion engine. 

25 . (Amended/Marked up) [ Apphcation of the] [s] Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] , wherein said element is a [as] 
luggage trunk cover[, e.g. in the form of a blind]. 

26. (Amended/Marked up) [Application of the] [s]Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] . wherein said element is a [as] 
thermal shielding element. 

27. (Amended/Marked up) [Apphcation of the] [s]Sound shielding 
element according to [any of the] Claim[s] 1 [to 13] . wherein said element is a [as] 
covering layer on honey-comb composite panels. 
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28. (Amended/Marked up) [Application of the] [s]Soimd shielding 
element according to [any of the] Claiin[s] 1 [to 13] . wherein at least two said panels [in 
combination with further panels (1) that] are spaced from each other and disposed in a 
substantially parallel arrangement. 

29. (Amended/Marked up) Method of producing a sound shielding 
element for protection from the propagation of sound from a noise area of a room or 
space into a neighbouring room or space, the sound shielding element including at least 
one panel or layer and a plurahtv of small perforations formed in said at least one panel 
or layer, wherein an average diameter or width of said perforations ranges between 0.001 
and 2 mm and a hole/surface ratio ranges between 0.001 and 20 the method 
comprising: [according to any of the Claims 1 to 13, 

characterised in 

that ] forming said panel [(1)] or layer [is produced] by fiising or bonding 
particles or [fibres] fibers . 

30. (Amended/Marked up) Method of producing a sound shielding 
element according to [any of the Claims 1 to 13] Claim 29 , 

[characterised in 

that] wherein said [perforated] panel [(1)] or layer is produced by weaving 
threads formed of [fibres] fibers . 

3 1 . (Amended/Marked up) Method of producing a sound shielding 
element according to [any of the Claims 1 to 13] Claim 29 , 
[characterised in 

that] wherein said panel is produced by impregnating a textile tissue fis 
impregnated] with a thermoplastic material and [moulded to assume] molding into a 
three-dimensional shape. 
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32. (Amended/Marked up) Method of producing a sound shielding 
element according to [any of the Claims 1 to 13] Claim 29 , 
[characterised in 

that] wherein said plurality of perforations [(2) in said panel (1) or layer] are pro- 
duced by electric discharges using an electric arc through said panel [(1)] or layer[, 
respectively]. 

33 (Amended/Marked up) Method of producing a sound shielding 
element according to [any of the Claims 1 to 13] Claim 29 , 
[characterised in 

that] wherein said plurality of perforations [(2) in said panel (1) or layer] are pro- 
duced by bombardment of [the latter] said panel or layer with particles. 

34. (Amended/Marked up) Method of producing a sound shielding 
element according to [any of the Claims 1 to 13] Claim 29 , 
[characterised in 

that] wherein said plurality of perforations [(2) in said panel (1) or layer] are pro- 
duced by means of a needle or cutter blocks [and/or needle- or cutter-carrying boards]. 
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The present invention relates to a sound shielding element for 
protection from the propagation of sound from the noise area of 
a room or space into a neighbouring room or space or for cover- 
ing sound-reflecting or sound-generating structural parts, com- 
prising at least one panel or layer containing many small perfo- 
rations, as well as to a method of producing same and to appli- 
cations thereof. 

Such a shielding element is known already (German Utility Model 
U-93 01 234 and German Patent DE-A-1 180 155) . The strong noise 
generated by the automotive engine or by tyres, air flows and 
other units causing noise is attenuated by such so-called "sound 
absorbers" when it enters into the passenger compartment when it 
is emitted into the environment. Other known sound absorbers 
present^chamber-like interior spaces so that the entering sound 
waves are largely attenuated by resonance effects. Apart from 
these chamber-type absorbers also such sound absorbers are known 
which consist of porous materials such as foams or nonwoven fab- 
rics. Moreover, so-called film and membrane absorbers are known 
wherein a thin layer formed as film or sheet is caused by the 
rg^^^^w^aves to vibrate so that, as a result, an energy loss 
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occurs in the sound wave and the sound wave is attenuated. 

It is furthermore known (cf. German Patent DE-B-43 15 759) to 
dispose a transparent glass or plastic panel having a thickness 
between 2 and 3 0 mm at a spacing in front of a sound-reflecting 
wall or ceiling of a large assembly hall, which panel is pro- 
vided with circular holes having a diameter of 0 . 2 to 2 mm and a 
spacing of 2 to 2 0 mm between the holes. Such glass attachment 
shells are not easily useful for smaller spaces and particularly 
in motor vehicles. 

The present invention is based on the problem of improving a 
shielding element of the general type mentioned by way of intro- 
duction in a way that, being simple to produce, it requires only 
little space and is suitable for being mounted at many locations 
e.g. in a motor vehicle or replaces common automotive mounting 
parts, respectively, or can be mounted thereon without a major 
loss of space. The shielding element should, however, be appli- 
cable not only as mounting part in motor vehicles but also for 
other purposes. 

The invention is characterised in the Claims 1 and 2. Accord- 
ingly, the sound shielding element comprises at least one panel 
or layer having a thickness of layer between 0.01 and 50 mm, 
particularly between 0.05 and 4 mm. Its perforations present an 
average diameter or an average width between 0.001 and 2 mm, 
particularly 0.01 and 0.7 mm, and a hole or perforation surface 
share, related to the total surface of the mounting parts - also 
referred to as hole/surface ratio" - between 0.001 and 20 %, 
particularly between 0.01 and 5 %, including the range 0.1 - 
3 %, for instance. 
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It is known per se, too, to cover seats in motor vehicles, for 
instance, with a perforated synthetic material or leather in or- 
der to permit an exchange of air between the seat so covered and 
the passenger compartment. In such a case the hole/surface ratio 
is, as a rule, much higher than in the case of the present in- 
vention. 

Moreover, it is not decisive in the present invention to provide 
the sound- reflecting vehicle windows or the windscreen with such 
a perforated glass attachment panel as this is the case in prior 
art according to document DE-B-43 15 759; this would not only 
require substantial space but would be entirely impractical, for 
instance in the case of movable windows and not useful in the 
case of windscreens on account of the optical reflections occur- 
ring mainly when light is incident at an oblique angle. 

In accordance with one variant of the invention, the respective 
mounting part of the motor vehicle, for instance, is configured 
as such as "sound absorber" without the necessity to dispose an 
additional perforated panel at a major spacing in the range of 
109 cm in front of this mounting part. 

According to one variant of the invention, however, it is also 
possible to dispose several, particularly more than two, perfo- 
rated panels at a mutual spacing in a tandem arrangement, which 
improves the wide-band characteristic in absorption. 

The invention has been found to be simple to produce and to 
mount because the defined perforation of common automotive 
mounting parts in accordance with the invention does, as a rule, 
not give rise to any major manufacturing problems. It was a sur- 
prise to find that a comparatively wide bandwidth can be 
achieved in sound absorption by means of the invention, which 
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can be even further improved when the perforated panel then 

serving as carrier is coated with a porous absorber layer. 

Another essential advantage of the invention consists in the as- 
pect that such a material may be used for the perforated panel 
or layer, that can be easily disposed of in an environmentally 
acceptable manner together with other automotive mounting parts. 
Numerous materials may be used in order to satisfy specific de- 
mands on loads produced by media and heat, impact loads and op- 
timum appearance. 

Finally, such a perforated panel has been found to be also wa- 
ter-repellent and simultaneously permeable to vapour like simi- 
lar micro-porous textile materials when the holes are appropri- 
ately dimensioned. 

Particularly preferred materials of the perforated panel or 
layer are: 

Injection-moulded materials such as polypropylene and polyamide, 
films such as polypropylene and ABS, sheets and strips of alu- 
minium or an aluminium alloy having a preferred thickness of 
layer of 0.5 mm, and also fibre materials consisting of natural 
and synthetic fibres and processed to form structured nonwoven 
and woven fabrics, such as cotton, flax, hemp, coconut fibre or 
polyester, polypropylene, etc. The inherent rigidity and dimen- 
sional stability of these nonwoven materials may, of course, 
also be improved by a binder matrix of resins or thermoplastic 
materials, for instance. In the event that a porous covering 
layer is applied on the perforated panel or layer, respectively, 
the use of foamed synthetic materials, specifically polyurethane 
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and/or nonwoven fabric consisting of cotton fibres, in particu- 
lar, is recommendable . 

The present invention is applicable for a variety of mounting 
parts, specifically in motor vehicles, e.g. for roof trimmings, 
i.e. as inside roof linings, as hat rack or door lining, as sun 
protector or rear trunk blind, as injection-moulded cover units 
for covering or sheathing cables or exhaust pipes, on the under- 
body lining or engine bonnet lining, as thermal shield, particu- 
larly in front of aluminium sheets, as well as wheel case shell, 
particularly in motor cars. 

The invention is applicable with particular advantages in large- 
capacity vehicles such as busses and aircraft where an optimum 
use of the space is decisive and where, on the other hand, the 
engine noise in the passenger compartment should be absorbed to 
the highest degree possible. 

In such cases it is possible to render the parts lining the out- 
side wall acoustically effective by means of micro perforation, 
without the necessity to insert additional absorbing materials 
between the lining and the outer edge. 

It has moreover been found that the manufacture of a layer or 
panel provided with narrow slots in particular, that is dis- 
torted without cutting or three-dimensionally shaped in the re- 
gion of the slots in any case helps to facilitate the manufac- 
ture and moreover improves the acoustic efficiency in terms of 
sound attenuation and sound insulation. In such a case the slot 
width, particularly at the widest locations of the slots, should 
be only within the range from 0.02 to 0.18 mm while the slot 
length should range between 0.02 and 3 0 mm. 
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The manufacture is expediently carried out by providing the 
layer or panel, respectively, first with the perforations formed 
as fine slots or holes, to which end cutter blocks or blade car- 
rying rails may be used. In or subsequent to this operation the 
layer or panel is so drawn and stretched in one or even several 
directions that it is distorted without cutting in three dimen- 
sions in the manner of an expanded metal and forms an irregular 
surface, in any case in the region about the slots. 

The non-cutting distortion may also be achieved by processing 
the perforated or slotted layer or panel, respectively, with 
shaping rollers again, to perform the three-dimensional shaping. 
In this operation slots or holes may be partly closed again by 
pressing so that the aforementioned slight slot width between 
0.02 and 0.18 mm only is achieved in the finished product. 

It is recommendable to use aluminium for the layer or the panel, 
respectively, having a preferred thickness of layer d = 0.5 mm. 

The perforations are preferably disposed in the layer or panel, 
respectively, in a high density so that a sieve-like character 
of the panel or plate is achieved. 

In correspondence with another preferred embodiment of the in- 
vention the layer including a high number of perforations is 
configured as self-supporting moulded sound shielding part so 
that additional layers are not required to form a laminated 
multi-layer element. The term "moulded part" encompasses here 
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three-dimensionally moulded or shaped panels, thick and thin 
layers, layers formed as sheets or films, as far as they retain 
the shaped form in a self-supporting manner when an additional 
shaping work is not performed for continued moulding. It is pre- 
ferred, however, that the moulded part is produced from syn- 
thetic resin moulding substances, particularly by injection 
moulding and injection pressing, even though it may also be pro- 
duced by bending, deep-drawing and similar operations for mould- 
ing semi -finished products, for instance. The perforations are 
so dimensioned that a hole/surface ratio between 0.001 and 20 % 
is achieved for them, particularly in the range between 0.01 and 
8 %. The thickness of the moulded part or the panel, respec- 
tively, is dimensioned to range between 0.01 and 50 mm, particu- 
larly between 0.05 and 4 mm, whilst the average width or the av- 
erage diameter of the perforations corresponds to 0.001 to 2 mm, 
particularly 0.01 to 0.7 mm. 

It was a surprise to find that such an inventive moulded part 
does not require any superposition of further layers but is in- 
tegrated as such into or with the carrier, respectively, and yet 
performs the sound insulation function in an appropriate manner. 
For suspended facing ceilings in buildings perforated metal pan- 
els are known per se, which present a thickness of 0.5 mm and a 
hole diameter of 0.45 mm at a hole/surface ratio of 0,64 %. 

The moulded part may have a multi- layer structure or consist of 
a single layer only; in particular, it presents a three-dimen- 
sional configuration and is self-supporting so that it retains 
the desired configuration specifically when it is used to cover 
the internal combustion engine at least in part. 
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Compared against the "mini holes" of the aforementioned perfora- 
tions with the specified hole ratio, the moulded part may pref- 
erably include additional larger perforations serving to fasten 
it on engine parts, vehicle parts or even parts of walls and 
floors . 

The advantage of this embodiment of the invention consists also 
in the aspect that such moulded parts can also be mounted addi- 
tionally at those locations where an excessive propagation of 
sound can be established only subsequently, without the possi- 
bility to make substantial modifications on the fundamental 
structure , 

It was a surprise to find that the inventive sound shielding 
element performs additionally also a good thermal insulation 
function even though materials with a good thermal conductivity, 
such as aluminium, are even preferred. The sieve- or screen-like 
arrangement of the perforations surprisingly contributes to this 
effect. The sound shielding element then serves as thermal 
shielding element at the same time. It may have a multi-layer 
structure or consist of a single layer only. In this case, too, 
the panel or layer, respectively, may be shaped three-dimension- 
ally, in particular, so that it may be permanently shaped in the 
desired configuration because it is self-supporting, particu- 
larly it may be shaped to enclose at least partly one part of 
the exhaust system of an internal combustion engine as such. 
Compared against the "mini holes" of the aforementioned perfora- 
tions with the given hole ratio, this sound and thermal shield- 
ing element may preferably comprise additional major perfora- 
tions serving for fastening it on engine parts, vehicle parts or 
even parts of a wall and a floor. Whenever fasteners such as 
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screws should perform an additional heat -eliminating function it 
is recommended to fasten it on thermally conductive components. 

Thermal shielding panels made of aluminium or aluminium alloys 
and including slot-like perforations, which are shaped or dis- 
torted without cutting by stretching in the manner of "expanded 
metal" are particularly expedient in terms of production and ef- 
ficiency. Here a thickness of the panels as low as 0.1 to 1 mm 
is sufficient while hole/surface ratios between 0.2 and 8 % are 
expedient. After distortion such "expanded metals" may be rolled 
again for smoothing so that sickle- shaped perforations are 
achieved whose sickle shape is hardly visible to the naked eye. 

One advantage of such sound and thermal shielding elements re- 
sides also in the fact that these elements can also be mounted 
additionally at those locations where an excessively high heat 
production can be established only subsequently, without the 
possibility to make major modifications on the fundamental 
structure . 

Even textile objects may be configured in accordance with the 
invention and may be used, for instance, as shields against so- 
lar radiation, particularly in the form of binds, or even as 
coating or covering material. The sounds absorbing or attenuat- 
ing effect is also expedient in the case of blinds for covering 
the luggage trunk in motor vehicles. In such a case it is recom- 
mendable to impregnate the tissue, that consists of weft and 
warp yarns in particular, with thermoplastic or duroplastic syn- 
thetic material or duroplastic resins. This provision stiffens 
the textile material that is perforated or provided with "perfo- 
rations" due to the tissue structure, but the material may also 
be shaped three-dimensionally . 
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in the following, embodiments of the invention will be described 
in more details with reference to the drawing wherein: 

Fig. 1 is a schematic plan view of a sound and thermal 

shielding element fastened on the floor of a motor 
vehicle in the vicinity of the exhaust system for 
shielding other components of the motor vehicle 
from the heat and sound generated in the direct re- 
gion of the exhaust system; 

Fig. 2 is a partial view of an automotive mounting part 
wherein the inventive sound shielding element is 
produced as moulded part and serves to cover one 
part of the engine; 

Fig. 3a is a schematic plan view of an inventive sound 

shielding element configured as automotive mounting 
part, and 

Fig. 3b shows a schematic cross -sectional view taken 

through the three -dimensionally shaped mounting 
part illustrated in Fig. 3a; 

Fig. 4 shows a strongly enlarged partial section from an 
inventive sound shielding element in the area of a 
circular perforation; 

Fig. 5 is a plan view onto the region of the sounds 

shielding element configured as automotive mounting 
part, around a hole having a circular cross -sec- 
tion; 
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Fig. 6 


shows a strongly enlarged schematic partial sec- 
tion from an inventive sounds and thermal shield- 


ing panel, and 


Fig. 7 


illustrates another embodiment of the invention in 


the sense of "expanded metal 


11 


Figures 8 illustrate partial plan views of shielding ele- 
and 10 elements according to the invention at an enlarged 
scale, and 

Figures 9 illustrate corresponding, even further enlarged 
and 11 phantom views through the shielding elements of 
Figures 8 and 10; 

Figures 12 show examples of the arrangement of inventive 
and 15 sound shielding elements. 

The sound and thermal shielding panel 1 according to Fig. 1, 
having a thickness of layer d = 0.5 mm, is provided with small 
perforations 2 in correspondence with the inventively selected 
dimensioning in a screen- like arrangement over almost the entire 
area (The Figure shows only parts of the perforation zones even 
when the entire panel 1 is correspondingly "perforated" . The 
larger perforations 3 in the form of elongate holes or circular 
holes serve to fasten the element on the floor of the motor ve- 
hicles by inserting screws through the perforations 3 and screw- 
fastening the panel 1 made of aluminium there directly on metal 
parts, too. The panel 1 presents a three-dimensional shaping in 
correspondence with the floor formations and the exhaust system 
with the exhaust tube, and presents a peripheral edge 4 on the 
outside. Despite its small panel thickness the entire panel 1 is 
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dimensionally stable in the sense that it retains its shape 
unless it is forcibly deformed by application of forces. 

The sound shielding element according to Fig. 2, that serves to 
cover the engine, is configured as one-piece polypropylene in- 
jection moulded part having a layer thickness of d = 0.5 mm. In 
accordance with the invention, it is equally provided over al- 
most the entire surface with small perforations 2 disposed in a 
screen- like manner. The larger perforations 3 or recesses serve 
for fastening on the chassis of the motor vehicle here, too, by 
passing screws through the perforations 3 and screw- fastening 
the moulded part. The moulded part hence constitutes some kind 
of a three-dimensionally shaped panel 1, is shaped in correspon- 
dence with the formations of the engine housing, and presents 
connecting flanges 4a on the outside. Despite its low panel 
thickness the entire moulded part is dimensionally stable in the 
sense that it retains its shape. The perforations 2 also perform 
an "antidrum" function because they change the vibration charac- 
teristics of the moulded part substantially, despite the small 
dimensions . 

Figures 3a and 3b show each a panel 1 made of polyamide, that is 
three-dimensionally shaped and presents a network of perfora- 
tions 2 configured as holes which, for the sake of simplicity, 
are illustrated only at a central position and at two upper ter- 
minal positions in Fig. 3a even though they cover the entire 
surface of the panel 1 in the form of a regular network and are 
disposed in lines. Moreover, the panel 1 presents recesses or 
major perforations 3 serving to pass apparatuses of the motor 
vehicle therethrough. The perforations 2 present a circular 
cross-section in particular; they pass through the entire panel 
1 to the other side, particularly up to the passenger compart- 
ment RF. The length of the perforations 2 and therefore also the 
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thickness d of the panel 1 amounts to roughly 3 mm in this exam- 
ple, at a hole diameter of 0.12 mm. 

In correspondence with Fig. 4 the panel 1 made of polypropylene 
comprises a hole as perforation 2 at a specified position, that 
has a substantially circular cross-section. The hole has a di- 
ameter D of 0.5 mm, for instance. The length L of the hole, that 
corresponds to the thickness d of the panel 1, amounts to 3 mm 
in this example. Here a hole surface LF of 0.20 mm^ derives from 
the formula 

LF = n ■ 
4 

and a hole volume V of 0.6 mm^ is obtained from the formula 

V = LF • D. 

The majority of the sound waves WA incident on the perforated 
panel 1 is reflected as reflection waves WR at the surface of 
the perforated panel 1 whilst another fraction, i.e. the waves 
WD passing therethrough, enters the perforation 2 and initiates 
physical effects in the gas volume contained there, which lead 
to an absorption of the total of the incident waves that is much 
higher than this would correspond to the hole/surface ratio LV. 
The hole/surface ratio LV is the ratio of the hole surface LF 
covered by perforations 2 to the total surface GF covered by 
both the perforations 2 and the remaining surface of the perfo- 
rated panel 1, in correspondence with the following formula 

LV = LF/GF 
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in accordance with the relationships schematically illustrated 
in Fig. 5. 

The sound shielding element configured as mounting part accord- 
ing to Figure 6 consists of a panel 1 made of aluminium and hav- 
ing a thickness of layer d = 0.5 mm. The panel 1 is provided 
with a multitude of slot-like perforations 2 having a slot 
length 1 of 1.6 mm, in particular, and a slot width b (at the 
broadest location) of 0.09 to 0.1 mm. The spacing al between 
perforations 2 disposed side by side amounts to roughly 1 mm 
(calculated from the mutually corresponding sides of the slots) 
ands the spacing a2 between mutually corresponding ends of adja- 
cent slots amounts to roughly 2.5 mm so that an effective spac- 
ing c of 0.9 mm is obtained in correspondence with the formula 

c = a2 - 1. 

Figure 7 illustrates another embodiment of the invention that 
corresponds more closely to the expanded metals so far used for 
other applications. The panel 1, that has a thickness of layer d 
= 0.5 mm, is slotted here first by means of cutter blocks or 
blade carrying rails. In or subsequent to this operation the 
layer 1 is so stretched that the narrow slots are spread to form 
approximately lozenge -shaped perforations 2, with the initially 
planar surface of the panel 1 being simultaneously distorted 
without cutting. The slot width b in the finished mounting part 
according to Figure 7 amounts to roughly 1 to 2 mm at a very 
small web width c of roughly 0.03 mm, which corresponds to the 
distance between adjacent perforations 2. 
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Whereas the hole/surface ratio in the embodiment of Figure 6 
ranges between 5 and 6 % approximately, this ratio is substan- 
tially higher, even though smaller than 2 0 %, in the other em- 
bodiment according to Figure 7 in the region of the perforations 
2 . 

In the embodiment of Figure 6, the number of slots is 
1,000/metre over the length of the mounting part and 400/metre 
over the width or height of the mounting part, i.e. parallel to 
the longitudinal extension LE of the slot-shaped perforations 2. 
In another version resembling that of Fig. 6 the following di- 
mensions are chosen: 

a^ = 1.4 mm 
a2 = 2 mm 
b = 0 . 2 mm 
1 = 0 . 9 mm . 

The inventive mounting part is suitable for application, for in- 
stance, also in housings of household appliances such as vacuum 
cleaners and hair driers. In such a case, however, the applica- 
tion of injection moulding or deep-drawing techniques is recom- 
mended for the production of the moulded part. 

Due to their bending stability and their low weight so-called 
"honey-comb" composite panels, i.e. honey- comb- like structural 
parts, may be preferably covered on both sides with an inventive 
sound shielding element so as to obtain a double-sided "micro- 
porous absorber" . 

Figure 8 shows the enlarged plan view of one part of an embodi- 
ment of the invention wherein elongate slot-like perforations 2 
are shown in adjacent rows, each with an offset. Figure 9 shows 
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the same embodiment as Figure 8 in an even further enlarged il- 
lustration, wherein the slot arrangement of the elongate perfo- 
rations 2 shown here may be seen with roughly 100 to 150 fim in 
width b and with a length 1 of roughly 2 mm when looking through 
against the light. In a plan view, the perforations 2 such as 
those shown in Figure 8 are hardly visible as perforations let- 
ting light pass, rather the impression of a structure having 
elongate projections and recesses is obtained. The distance a^, 
that amounts to 1.2 1 approximately, is longer than the slot 
length 1. 

Figures 10 and 11 illustrate another embodiment of the invention 
in a respective plan view and phantom view, with the distinction 
that the perforations 2 are adjacent to each other much more 
closely, with spacings a;^ of less than half the slot length 1 of 
the perforations 2; in this example of roughly 0.45 1. With this 
provision a wider-band sound absorption is surprisingly 
achieved, compared against the embodiment of Figures 8/9. 

In accordance with Figure 12 several panels 1 or layers are con- 
nected to a multi-layer absorber element. There several individ- 
ual layers or panels 1 may result in an even higher distinct in- 
crease of the wide-band characteristic with the appropriate se- 
lection and an appropriately different dimensioning of the per- 
forations in the panels, different from that in a single layer. 
With this provision the absorption can be further improved 
mainly in the range of deep frequencies. Spacers 11 hold the in- 
dividual layers in a mutually spaced position, with air layers 
or spaces 12 being formed therebetween. 

Figure 13 illustrates a schematic cross-sectional view of the 
assembly of a multi- layer absorber element consisting of four 
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separate layers or individual panels 1 from a wall 10. Here, 
too, spacers 11 are used. 

According to Figure 14, a corresponding multi-layer absorber is 
mounted on both sides of a noise protection wall 10. The spacers 
may also be configured as so-called "cassettes", i.e. in the 
form of box- like objects defined by walls on four sides and open 
on the two face sides. 

In accordance with Figure 15, the individual panels 1 are dis- 
posed in front of the wall 10, specifically orthogonally on the 
latter, in a way that they join the wall directly and are spaced 
from each other and extend at a right angle relative to the wall 
10. The structure of the component may be configured in the man- 
ner of a "shelf system" and also in the manner of a "honey-comb" 
system presenting a rectangular honey- comb structure in particu- 
lar. 
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Text of the Claims 


1. Sound shielding element for protection from the propagation 
of sound from the noise area of a room or space into a 
neighbouring room or space, comprising at least one panel 
(1) or layer, respectively, including many small perfora- 
tions (2 ) , 

characterised by the following dimensioning: 

a. the thickness (d) of said panel (1) or layer, respec- 
tively, ranges between 0.01 and 50 mm; 

b. the average diameter (D) or the width (b) of said 
perforations (2) ranges between 0.001 and 2 mm; 

c. the hole/surface ratio (LV) (average surface part (LF) 
of said perforations (2) of the total area (GF) of said 
panel (1) or layer) ranges between 0.001 and 20 %. 

Sound shielding element for covering sound-reflecting and/or 
generating structural parts, comprising at least one panel 
(1) or layer including many small perforations (2) , 
characterised by the following dimensioning: 

a. the thickness (d) of said panel (1) or layer, respec- 
tively, ranges between 0.01 and 50 mm; 

b. the average diameter (D) or the width (b) of said 


../Page 19 of 38 


Page 19 of the Certified Translation of the International Application PCT WO 00/68039 published on November 16, 
2000, entitled "Sound Shielding Element, Use thereof and Method for Producing the same" 

WO 00/68039 PCT/EPOO/03634 

- 19 - 


perforations (2) ranges between 0.001 and 2 mm; 
c. the hole/surface ratio (LV) (average surface part (LF) 
of said perforations (2) of the total area (GF) of said 
panel (1) or layer) ranges between 0,001 and 2 0 %. 

3. Sound shielding element according to Claim 1 or 2 , 
characterised in 

that said panel (1) has a thickness (d) between 0.05 and 4 
mm, an average diameter (D) or an average width (b) between 
0.01 and 0 . 7 mm and a hole/surface ratio (LV) between 0.01 
and 5 %. 

4 . Sound shielding element according to any of the preceding 
Claims , 

characterised in 

that perforations (2) are configured as circular holes. 

5. Sound shielding element according to any of the preceding 
Claims , 

characterised in 

that perforations (2) are configured as narrow or fine 
slots, respectively, having a width (b) between 0.02 and 
0.18 mm and a length (1) between 0.02 and 3 0 mm. 

6. Sound shielding element according to Claim 5, 
characterised in 

that said slots have a width (b) between 0.08 and 0.15 mm 
and a slot length (1) between 0.8 and 2 . 2 mm and are dis- 
posed at an offset at a spacing (aj transversely to their 
longitudinal extension by less than half the slot length 
(1) . 
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7. Sound shielding element according to any of the preceding 
Claims , 

characterised in 

that said panel (1) is configured as three-dimensionally 
shaped moulded part . 

8. Sound shielding element according to Claim 7, 
characterised in 

that said panel (1) or layer is injection-moulded or pressed 
from synthetic material. 

9. Sound shielding element according to any of the Claims 1 to 
characterised in 

that said panel (1) or layer is three-dimensionally shaped 
without cutting . 

10. Sound shielding element according to Claim 8, 
characterised in 

that said panel (1) or layer is shaped without cutting by 
stretching . 

11. Sound shielding element according to Claim 10, 
characterised in 

that said panel (1) or layer consists of expanded metal. 

12 . Sound shielding element according to any of the preceding 
Claims , 

characterised in 

that said panel (1) or layer is shaped by rolling. 
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13 . Sound shielding element according to any of the preceding 
Claims, 

characterised in 

that said panel (1) or layer has a good thermal conductiv- 
ity and consists of aluminium or an aluminium alloy. 

14 . Sound shielding element according to any of the preceding 
Claims, 

characterised in 

that said panel (1) or layer is deep-drawn from a plane 
plate, board, tape, strip or sheet. 

15. Sound shielding element according to any of the preceding 
Claims , 

characterised in 

that said panel (1) or layer, respectively, consists of 
polypropylene (PP) . 

16. Sound shielding element according to any of the preceding 
Claims , 

characterised in 

that the hole/surface ratio (LV) ranges between 0,2 % and 
5 %. 

17. Sound shielding element according to any of the Claims 6-16, 
characterised in 

that said moulded part has a thickness (d) between 0.05 and 
4 mm, particularly between 0.2 and 1 mm. 

18. Sound shielding element according to any of the preceding 
Claims , 

characterised in 
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that said panel (1) or layer is provided with perforations 
(2) in a sieve-like or raster-like form. 

19. Sound shielding element according to any of the preceding 
Claims , 

characterised in 

that said panel (1) or layer consists of aluminium, steel 
sheet, ceramic or a highly temperature-resistant synthetic 
material . 

20. Sound shielding element according to any of the preceding 
Claims , 

characterised in 

that said panel (1) or layer serves as carrier of a porous 
covering layer. 

21. Sound shielding element according to Claim 20, 
characterised in 

that said porous covering layer consists of a foamed syn- 
thetic material . 

22. Sound shielding element according to Claim 20, 
characterised in 

that said layer consists of a nonwoven fabric. 

23. Sound shielding element according to any of the preceding 
Claims, 

characterised in 

that said layer consists of a textile material. 

23. Sound shielding element according to any of the Claims 20-23, 
characterised in 

that said covering layer is disposed at that side of said 
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panel (1) or layer turned away from the incidence of sound. 


25. Sound shielding element according to any of the preceding 
Claims, 

characterised in 

that said panel (1) or layer is used as covering layer on a 
sound- absorbing layer consisting, for instance, of a non- 
woven fabric or foamed material or on a chamber-type or mem- 
brane-type absorber, and presents a hole/surface ratio be- 
tween 3 and 10 % and an average hole diameter between 0.1 
and 0 . 5 mm . 

26. Application of the sound shielding element according to any 
of the preceding Claims as injection-moulded operating ele- 
ment . 

27. Application of the sound shielding element according to any 
of the Claims 1 to 25 as roof lining in the passenger com- 
partment of motor vehicles. 

28. Application of the sound shielding element according to any 
of the Claims 1 to 2 5 on the underbody lining of motor vehi- 
cles . 

29. Application of the sound shielding element according to any 
of the Claims 1 to 25 as injection-moulded cover unit for 
covering cables and the like. 

30. Application of the sound shielding element according to any 
of the Claims 1 to 25 as wheel case shell on motor vehicles. 

31. Application of the sound shielding element according to any 
of the Claims 1 to 25 as thermal shielding element in the 
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region of the exhaust gas system of internal combustion en- 
gines, particularly in motor vehicles. 

32. Application of the sound shielding element according to any 
of the Claims 1 to 25 as hat rack in motor vehicles. 

33. Application of the sound shielding element according to any 
of the Claims 1 to 25 as seat cover in motor vehicles. 

34. Application of the sound shielding element according to any 
of the Claims 1 to 25 as door lining. 

35. Application of the sound shielding element according to any 
of the Claims 1 to 2 5 as absorbing tube for the exhaust gas 
system, for the ventilation system or any other air-conduct- 
ing tubes . 

36. Application of the sound shielding element according to any 
of the Claims 1 to 25 as decorative wheel shield. 

37. Application of the sound shielding element according to any 
of the Claims 1 to 25 as engine bonnet lining of motor vehi- 
cles . 

38. Application of the sound shielding element according to any 
of the Claims 1 to 25 as cover for covering at least one 
part of an internal combustion engine. 

39. Application of the sound shielding element according to any 
of the Claims 1 to 25 as luggage trunk cover, e.g. in the 
form of a blind. 
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40. Application of the sound shielding element according to any 
of the Claims 1 to 25 as thermal protector shield. 

41. Application of the sound shielding element according to any 
of the Claims 1 to 2 5 as covering layer on honey-comb com- 
posite panels. 

42. Application of the sound shielding element according to any 
of the Claims 1 to 25 in combination with further panels (1) 
that are spaced from each other and disposed in a substan- 
tially parallel arrangement. 

43. Method of producing a sound shielding element according to 
any of the Claims 1 to 25, 

characterised in 

that said panel (1) or layer is produced by injection mould- 
ing . 

44. Method of producing a sound shielding element according to 
any of the Claims 1 to 25, 

characterised in 

that said panel (1) or layer is produced by fusing or bond- 
ing particles. 

45. Method of producing a sound shielding element according to 
any of the Claims 1 to 25, 

characterised in 

that said panel (1) or layer is produced by pressing, bond- 
ing or fusing fibres. 

46. Method of producing a sound shielding element according to 
any of the Claims 1 to 25, 
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characterised in 

that said perforated panel (1) or layer is produced by weav- 
ing threads formed of fibres. 

47. Method of producing a sound shielding element according to 
any of the Claims 1 to 25, 

characterised in 

that perforations (2) in said panel (1) or layer are pro- 
duced by drilling with a laser beam. 

48. Method of producing a sound shielding element according to 
any of the Claims 1 to 25, 

characterised in 

that perforations (2) in said panel (1) or layer are pro- 
duced by electric discharges using an electric arc through 
said panel (1) or layer, respectively. 

49. Method of producing a sound shielding element according to 
any of the Claims 1 to 25, 

characterised in 

that perforations (2) in said panel (1) or layer are pro- 
duced by bombardment of the latter with particles. 

50. Method of producing a sound shielding element according to 
any of the Claims 1 to 25, 

characterised in 

that perforations (2) in said panel (1) or layer are pro- 
duced by means of needle or cutter blocks and/or needle- or 
cutter-carrying boards. 
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51. Method of producing a sound shielding element according to 
any of the Claims 1 to 25, 
characterised in 

that a textile fabric is impregnated with a thermoplastic 
material and moulded to assume a three-dimensional shape. 
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"Sound Shielding El ements Use thereof and Method 

of Producing the same" 

The present invention relates to a sound shielding element for 
protection from the propagation of sound from the noise area of 
a room or space into a neighbouring room or space or for cover- 
ing sound-reflecting or sound -generating structural parts, com- 
prising at least one panel or layer containing many small perfo- 
rations, as well as to a method of producing same and to appli- 
cations thereof. 

Such a shielding element is known already (US Patent A-s5 196 
253, European Patent EP-A-0 341 652, German Utility Model U-93 
01 234 and German Patent DE-A-1 180 155) . The strong noise gen- 
erated by the automotive engine or by tyres, air flows and other 
units causing noise is attenuated by such so-called "sound ab- 
sorbers" when it enters into the passenger compartment when it 
is emitted into the environment. Other known sound absorbers 
present chamber-like interior spaces so that the entering sound 
waves are largely attenuated by resonance effects . Apart from 
these chamber- type absorbers also such sound absorbers are known 
which consist of porous materials such as foams or nonwoven fab- 
rics. Moreover, so-called film and membrane absorbers are known 
wherein a thin layer formed as film or sheet is caused by 
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the sound waves to vibrate so that, as a result, an energy loss 
occurs in the sound wave and the sound wave is attenuated. 

It is furthermore known (cf. German Patent 43 15 759-C) to dis- 
pose a transparent glass or plastic panel having a thickness be- 
tween 2 and 30 mm at a spacing in front of a sound-reflecting 
wall or ceiling of a large assembly hall, which panel is pro- 
vided with circular holes having a diameter of 0.2 to 2 mm and a 
spacing of 2 to 20 mm between the holes. Such glass attachment 
shells are not easily useful for smaller spaces and particularly 
:-0 in motor vehicles. 

The present invention is based on the problem of improving a 
shielding element of the general type mentioned by way of intro- 
duct ion in a way that, being simple to produce, it requires only 
little space and is suitable for being mounted at many locations 
^'J e.g. in a motor vehicle or replaces common automotive mounting 
^ parts, respectively, or can be mounted thereon without a major 
loss of space. The shielding element should, however, be appli- 
cable not only as mounting part in motor vehicles but also for 
other purposes . 

The invention is characterised in the Claims 1 and 2 . Accord- 
ingly, the sound shielding element comprises at least one panel 
or layer having a thickness of layer between 0.01 and 50 mm, 
particularly between 0.05 and 4 mm. Its perforations present an 
average diameter or an average width between 0.001 and 2 mm, 
particularly 0.01 and 0.7 mm, and a hole or perforation surface 
share, related to the total surface of the mounting parts - also 
referred to as hole/surface ratio" - between 0.001 and 20 %, 
particularly between 0.01 and 5 %, including the range 0.1 - 
3 %, for instance. 
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Text of the Claims 

1. Sound shielding element for protection from the propagation 
111 of sound from the noise area of a room or space into a 

;rJ neighbouring room or space, comprising at least one panel 

lili (1) or layer, respectively, including many small perfora- 

; J tions (2) , 

;;7? characterised by the following dimensioning: 

a. the average diameter (D) or the width (b) of said 
perforations (2) ranges between 0.001 and 2 mm; 

b. the hole/surface ratio (LV) ranges between 0.001 and 
20 %. 

2, Sound shielding element for covering sound-reflecting and/or 
generating structural parts, comprising at least one panel 
(1) or layer including many small perforations (2) , 
characterised by the following dimensioning: 

a. the average diameter (D) or the width (b) of said 
perforations (2) ranges between 0.001 and 2 mm; 

b. the hole/surface ratio (LV) ranges between 0.001 and 
20 %. 

3. Sound shielding element according to Claim 1 or 2, 
characterised in 
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that said panel (1) has a thickness (d) between 0.05 and 4 
mm, an average diameter (D) or an average width (b) between 
0.01 and 0 . 7 mm and a hole/surface ratio (LV) between 0.01 
and 5 %. 

4 . Sound shielding element according to any of the preceding 
Claims , 

characterised in 

that said panel (2) or layer is made of polypropylene (PP) . 

nj 5, Sound shielding element according to any of the preceding 
Claims, 

characterised in 

that perforations (2) are configured as narrow or fine 
.;, ; slots, respectively, having a width (b) between 0.02 and 

= 0,18 mm and a length (1) between 0.02 and 30 mm, 

f--^ 6. Sound shielding element according to Claim 5, 

^ characterised in 

that said slots have a width (b) between 0.08 and 0.15 mm 
and a slot length (1) between 0.8 and 2.2 mm and are dis- 
posed at an offset at a spacing (a^) transversely to their 
longitudinal extension by less than half the slot length 
(1) . 

7. Sound shielding element according to any of the preceding 
Claims , 

^ characterised in 

that said panel (1) is configured as three-dimensionally 
shaped moulded part and is injection-moulded or pressed from 
synthetic material. 
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8. Sound shielding element according to any of the Claims 1-6, 
characterised in 

that said panel (1) or layer is three-dimensionally shaped 
without cutting by stretching. 

9. Sound shielding element according to any of the Claims 1-6, 
characterised in 

that said panel (1) or layer is deep-drawn from a planar 
plate, board, tape, strip or sheet. 

10. Sound shielding element according to any of the Claims 7-9, 
characterised in 

that said moulded part presents a thickness (6) between 0.05 
and 4 mm, particularly between 0.2 and 1 mm. 

11. Sound shielding element according to Claim 10, 
characterised in 

that said panel (1) or layer is provided with perforations 
(2) in a sieve-like or raster-like form. 

12. Sound shielding element according to any of the preceding 
Claims , 

characterised in 

that said panel (1) or layer that said panel (1) or layer 
consists of aluminium, steel sheet, ceramic or a highly tem- 
perature-resistant synthetic material . 

13 . Sound shielding element according to any of the preceding 
Claims, 

characterised in 

that said panel (1) or layer is used as covering layer on a 
sound- absorbing layer consisting, for instance, of a 
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nonwoven fabric or foamed material or on a chamber-type or 
membrane - type absorber, and presents a hole/surface ratio 
between 3 and 10 % and an average hole diameter between 0.1 
and 0 . 5 mm , 

14. Application of the sound shielding element according to any 
of the preceding Claims as injection-moulded operating ele- 
ment . 

15 . Application of the sound shielding element according to any 
of the Claims 1 to 13 as roof lining in the passenger com- 
partment of motor vehicles. 

16. Application of the sound shielding element according to any 
of the Claims 1 to 13 on the underbody lining of motor vehi- 
cles . 

17. Application of the sound shielding element according to any 
of the Claims 1 to 13 as injection-moulded cover unit for 
covering cables and the like. 

18. Application of the sound shielding element according to any 
of the Claims 1 to 13 as wheel case shell on motor vehicles. 

19. Application of the sound shielding element according to any 
of the Claims 1 to 13 as hat rack in motor vehicles. 

20. Application of the sound shielding element according to any 
of the Claims 1 to 13 as seat cover in motor vehicles. 

21. Application of the sound shielding element according to any 
of the Claims 1 to 13 as door lining. 
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22. Application of the sound shielding element according to any 
of the Claims 1 to 13 as absorbing tube for the exhaust gas 
system, for the ventilation system or any other air-conduct- 
ing tubes . 

23. Application of the sound shielding element according to any 
of the Claims 1 to 13 as decorative wheel shield or as en- 
gine bonnet lining of motor vehicles. 

24. Application of the sound shielding element according to any 
of the Claims 1 to 13 as cover for covering at least one 
part of an internal combustion engine. 

25. Application of the sound shielding element according to any 
of the Claims 1 to 13 as luggage trunk cover, e.g. in the 
form of a blind. 

26. Application of the sound shielding element according to any 
of the Claims 1 to 13 as thermal shielding element. 

27. Application of the sound shielding element according to any 
of the Claims 1 to 13 as covering layer on honey-comb com- 
posite panels. 

28. Application of the sound shielding element according to any 
of the Claims 1 to 13 in combination with further panels (1) 
that are spaced from each other and disposed in a substan- 
tially parallel arrangement. 

29. Method of producing a sound shielding element according to 
any of the Claims 1 to 13 , 

characterised in 
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that said panel (1) or layer is produced by fusing or bond- 
ing particles or fibres. 

30. Method of producing a sound shielding element according to 
any of the Claims 1 to 13 , 

characterised in 

that said perforated panel (1) or layer is produced by weav- 
ing threads formed of fibres. 

31. Method of producing a sound shielding element according to 
any of the Claims 1 to 13 , 

characterised in 

that a textile tissue is impregnated with a thermoplastic 
material and moulded to assume a three-dimensional shape. 

32. Method of producing a sound shielding element according to 
any of the Claims 1 to 13, 

characterised in 

that perforations (2) in said panel (1) or layer are pro- 
duced by electric discharges using an electric arc through 
said panel (1) or layer, respectively. 

3 3 Method of producing a sound shielding element according to 
any of the Claims 1 to 13, 
characterised in 

that perforations (2) in said panel (1) or layer are pro- 
duced by bombardment of the latter with particles. 

34. Method of producing a sound shielding element according to 
any of the Claims 1 to 13, 
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characterised in 

that perforations (2) in said panel (1) or layer are pro- 
duced by means of needle or cutter blocks and/or needle- or 
cutter-carrying boards. 
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New Patent Claim 3 5 

Method according to Claim 34, characterised in that distortions 
of said perforations (2) in said panel (1) or layer are closed 
by pressing, at least in part, by shaping rollers. 


Ende der Obersetzung/End of Translation 


Translator's Remarks: 

Expressions typed in a different small-size font in italics have been added by the translator. 

Als vom Prasldenten des Landgerichts Munchen I offentlich bestellter und allgemein beeidigter 
Ubersetzer fur die englische Sprache bestatige ich: vorstehende Ubersetzung der nfiir in An- 
waltskopie vorgelegten und in deutscher Sprache abgefassten internationalen Patentannnel- 
dung PCT WO 00/68039 (EP 000003634), veroffentlicht am 16. November 2000, mit den Aus- 
tauschseiten 1 und 2, den Anspruchen 1 bis 34 als Austausch und dem neuen Anspruch 35, 
mit dem Titel "Schallabschirmelement, Verwendung desselben und Verfalnren zu dessen Her- 
stellung", ist richtig und vollstandig. 
Ausgefertigt in 1 Original. 
Munchen, den 9. April 2001 
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In my capacity of a translator for the English language, duly registered and commissioned by and 
sworn to the President of the Landgericht [Regional Court] Muenchen I, 1 do herewith certify the 
foregoing to be a true and complete translation of the international Patent Application PCT WO 
00/68039 (EP 000003634) as published on November 16, 2000, with the substitute pages 1 and 2, 
the substitute Claims 1 to 34 and the new Patent Claim 35, entitled "Sound Shielding Element, Use 
thereof and Method for Producing the same", which documents are worded in the German lan- 
guage and whereof an attorney's copy has been submitted to me. / 


Made out in 1 original copy. 
Muenchen, this 09th day of April 2001 


Richard-Strauss-Strasse 56/IV 


Federal Republic of Germany 


D-81677 Muenchen 
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in Title 37, Code of Federal Regulations, 1.56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this apphcation: 


(Application Serial No.) 


(Filing Date) 


(Status) 
(patented, 

pending, 
abandoned) 


I hereby claim the benefit under Title 35, United States Code, § 1 1 9(e) of any United States 
provisional appUcation(s) listed below: 

PROVISIONAL APPLICATION NUMBER FILING DATE 


POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attomey(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith. 


Michael A. Cantor 
Philmore H. Colbum II 
Keith J. Murphy 
Leah M. Reimer 
David A. Fox 
WiUiam J. Cass 
Michael J. Rye 
Pamela J. Curbelo 
Andrew Ryan 
Herbert M. Bedingfield 
Timothy J. Olson 
Robert J. Feltovic 
Christopher C. Boehm 
J. Michael Buchanan 
George J. Lyman 
Karen A. Jalbert 
Deborah B. Crenshaw 
Leonard E. Heyman 
Marisa J. Dubuc 
Roberta A. Pelletier 
Michael J. Chang 
Daniel F. Drexler 
James J. Merrick 
Troy J. LaMontagne 
Charles F. O'Brien 
Sean F. Sullivan 
Eire M. Parham 
Michael J. Kelly 


Registration N o.jL152 
Registration Nor-i^^iOJ 
Registration No^"33^fi. 
Registration Nq^IS^ 
Registration Np^-^SrSQ? 
Registration N o. 4Lj5 9 
Registration No . 34,42 2 
Registration No34j6^ 

Registration NcL-ii^lICL 
Registration NaU14y^ 
Registration N o. 42,962 
Registration No.-22,21Q^ 
Registration No. 41.624 
Registration ^QlJA,52X^ 
Registration Npr44^&84 
Registration No^3i237 
Registration N o. 41.68 9 
Registration N o. 40.41 8 
Registration No . 46,673 
Registration No,...46,37X 
Registration No . 46,61 1 
Registration Na 47,535 
Registration N o.43,801 
Registration No. 47.23 9 
Registration N o^. 47,314 
Registration No.JLS^^ 
Registration Ko-AU^I^ 

Registration No. 27,9jj Q 
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Send Correspondence to : \ Direct Telephone Calls To : 

I 55 Griffin South Road \ * Michael A. Cantor 

/ Bloomfield, CT 06002 \ Philmore H. Colbum II 

^ — - \ (860) 286-2929 


I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 


\ Full name of sole 


or first inventor: KLAUS PFAFFELHUBER 



/ 

Inventor's signature: ^ j ^ 

b 



■J ' 1 


Date 

T5? 

Residence: Enzianstrasse 11, D-89312 Gunzburg\Germany 



Citizenship: Germany 


Post Office Address: Enzianstrasse 11, D-893 12 Giinzburg, Germany 


Full name of second 

joint inventor, if any: GUNTER KRAUS 


Inventor's signature: . 

(J \ Date 

Residence: Hauptstrasse 9, D-86676 Ehekirchen\jermany 

Citizenship: Germany 


-4- 


Post Office Address: Hauptstrasse 9, D-86676 Ehekirchen, Germany 

)0 

Full name of third 
joint inventor, if any: DIMITRIOS PATSOURAS 



Inventor's signature: 


Residence: N ordenstrasse 6, D-8i221JDachau^ermany 
Citizenship: Germany 
Post Office Address: Nordenstrasse 6, D-85221 Dachau, Germany 


Full name of fourth 
joint inventor, if any: 

Inventor's signature: 


Residence: 
Citizenship: 


Date 


Date 


Post Office Address: 


